TITLE OF THE INVENTION 


SEAT 

The invention relates to a seat, in particular a scat wit h particularly a 
seat having a stable base and with a sitting seating surface and 
with an upper-body support . 

BACKGROUND OF THE INVENTION 

Diflf e r e nt V a r i ou s attempts have been made to provid e s e ats, design seats 
that support an ergonomic sitting posture, this — in particular — m 
conn e ction with particularly in respect of office chairs rcsp. and 
seats for PC workstations. Accordingly, there are designs that 

resemble rocking- ^Fhas there are fer example rocking - chair - like 

constructions, chairs, seats with knee supports and seat-balls. 
AH -However, all these seats how e v e r l e ad give rise to relatively 
cramp e d tense sitting postures, since on the one hand the moving 
sitting surface has to b e stabiliz e d and on th e other hand parts of the body like shins, crucial 
ligam e nts and the tips of the foot ar e s e v e r e ly str e ssed in an unaccustom e d way. 
seating surface must be stabilized^ and on the other, parts of 
the body such as the shins, cruciate ligaments and the 
extremities of the foot are placed under unaccustomed stress. 


RECEIVED 

JUN 1 8 2003 

GROUP 3600 


- la - 


CROSS REFERENCE TO RELATED APPLICATIONS 

There are also seats having forcibly driven seating surfaces^ 
as are disclosed for example in German Patent No. DE 33 24 788 
Al and in European Patent Nos . EP 0 311 993 A2 and EP 0 574 
073 Al . However, the seats described in these documents are 
relatively limited in the motion of their seating surfaces and 
usually only allow the seating surface to be displaced in one 
direction, for example up and down as in EP 0 311 993 A2 or 
turning from side to side as in EP 0 574 073 Al . Only the DE 
33 24 788 Al discloses a seat having a seating surface which 
is displaceable in two directions of motion, this being 
effected by lifting means that can raise the seating surface, 
and in this connection the seating surface can be raised and 
lowered in the same plane and may be tilted laterally in a 
circle . 

^Fhe Unlike the above, it is object of the present invention is-4e 
provide a scat that oflfcrs an alternative for this. to create a seat with a 
particularly ergonomically movable seating surface. 


The invention suggests a seat having the characteristics of 
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BRIEF SUMMARY OF THE INVENTION 

As a solution th e inv e ntion on th e on e hand proposes a seat with a sitting surface that is forced 
to move continuously and cyclically. Diflforcntly as with Unlike all known seats 
the body does not need to tense up to keep the s itting s eating 
surface in position. The muscle work that is actually 
desirable with all known seats as well, is insured assured 
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by the body being forcod to fact that the body must follow the 
movement of the seat. In this conn e ction the human body iG already 
accustom e d to — such a following of a giv e n — movement from a child, — for example 
b yrespect/ the human body has been accustomed to imitating such 
movement from an early age, for example from being carried by 
the mother, or when walking or riding* A s e v e rybody knows, such 
compulsor y lt is common knowledge that such constraining movements 
have a relaxing effect and ean may even serve therapeutic 
purposes. The moving seating surface is not intended to 
perform a vibratory movement, but purposes as w e ll. Th e mov e d sitting 
surfac e — shall — not carry out a vibratory — mov e m e nt but — a — pl e a s ant, — calm — and — e v e n 
mov e m e nt. instead a pleasant, gentle and even motion. Additional 
vibratory movements would be conceivable. 

It goes without saying that Naturally, the amplitude of th e motion is adapted in 
such a is adjusted to this motion in such manner that it is 
possible to keep the upper part of the body ncarly almost still. 
By continuously following the movement of the sitting surface with a 
n e arly stationar y seating surface while the upper part of the body 
remains practically stationary, very many muscles are kept 
bus yexercised during sitting without becoming tensed. The 
advantages of a seating surface having a continuous and 
cyclical constraining movement become cramp e d. Th e advantag e s of a sitting 
surfac e , that is forc e d to mov e continuously and cyclically, follow in particular, when the s e at 
r e sp. th e sitting apparent particularly when the seat or the seating 
surface are realized in a mann e r, that th e y e ncourag e if not e v e n e nforc e such 
manner that they encourage, or possibly even constrain an 
upright sitting posture. Such sitting surfac e s ar e actually w e ll - known, S eating 
surfaces of such kind are known, for example a sitting s eating 
surface may be used that is tak e n from a s addle shap e . borrows its shape 
f r om the s addl e . In particular, the sitting surfac e can b e r e alized in a 
mannc r seating surface may be configured such that an upright 
sitting posture may be assumed with a straight back and a 
normal curvature of an indicat e d hollow back can be tak e n up, in which th e upp e r 
thigh is the lower spine,r the upper thighs being relieved of 
pressure . 

Such an upright sitting posture may be assured with afltthe 
appropriate selection of a sitting surfac e can b e e nsur e d by th e fact that th e 
sitting surfac e is shifted in its angl e o f the seating surface by altering the 
angle of 
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inclination. Favorably, this shifting can talc e plac e in sitting dir e ction inclination of 
the seating surface. Such displacement may advantageously be 
effected in the direction of sitting as well as laterally. In 
particular_^ it is also possible to rotate the sitting s eating 
surface slightly relative to the horizontal. Likewis e it can b e 
intended to shift th e sitting surfac e in it s h e ight. Likewise, provision may be made 
to displace the seating surface relative to the vertical. 

Means may be provid e d, which forcibly movc p rovided that force at least 
one point of the sitting s eating surface to move continuously and 
cyclically in at least two directions of motion periodically, 
whereby the number of one period is larger, preferably twice 
as large^ as the number of the other period. Tfe sln this way, a 
movement resembling a ga kwalking movement em may be simulated by 
relatively simple means, such asrt occurs when riding in 
alternatinggait or ambling motion r e sp, gait, or when being carried. 
In particular it is possible that for the execution of such 
movements the sitting — surfac e — t sseating surface may be tilted 
accordingly - 

As g further solution, the invention suggests a seat with in addition the seat may 
comprise a preferably stable base and with a sitting surface, a seating 
surface that may be shifted in its angle of inclination 
around about a center of motion. By such an arrangem e nt it i s possibl e , 
ind e p e nd e ntly With such an arrangement, regardless of the other 
characteristics of the seat, to e nsur e on th e on e hand a body reli e ving 
movement whil e sitting and on th e oth e r hand it is possible to assure not 
only a movement that relaxes the body during sitting, but also 
an ergonomically favorable body posture rcgardin gw ith respect to 
a workstation or a work surface. ^Hms Accordingly the stable 
base ensures^ that a central position, for example in front of 
a monitor or a keyboard cannot be left, and still a slight body movement 
can b e carri e d out — if s e lf - induc e d or forcibly mov e d. 

yet a slight movement of the body is carried out - whether 
voluntarily or in response to force. 
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In particular it is po s sible as w e ll, particular/ it is also possible to 
shift the center of motion_^ preferably in its distance to th e 
sittffl gfrom the seating surface and/or in its distance to the base. By 
thi s on the one hand th e chang e o f from the base. In this way, both the 
change in the angle of inclination and on th e oth e r hand the height 
of the sitting surfac e can seating surface may be influenced. The 
movement em tmay also be developed in such a manner thatnet one 
specific center of motion canbc is not defined and merely only the 
inclination of the sitting seating surface may be alt e r e d. 
altered accordingly. 

In particular it is also possible, to carry out th e shifting o f shif t the 
center of motion in dep e ndence on th e shifting of th e sitting surfac e , depending 
on the displacement of the seating surface so that the course 
of motion ean for the seating surface may be selected relatively 
freely for th e s itting surfac e . 

Regardless of whether the chang e of angle of inclination of the 
sitting surface is carried out fre e ly or by forc e , th e sitting surfac e can seating surface 
is changed freely or forcibly, the seating surface may be 
supported resiliently. This may be achieved for example by a 
spring element that acts is e fiF e ctiv e between th e sitting surfac e mounting and th e 
base rbetween the mounting of the seating surface and the base 
thereof* It is also possible to d es ignat e provide a suitable 
resilient guide for the sitting surfac e . By such a susp e nsion, j e rlcy mov e m e nts 
arc avoided which would on the one hand seating surface . Such a suspension 
means eliminates sharp movements that would disturb an even 
course of motion as well as and lead to tension, and on th e oth e r hand 
would hav e th e cons e qu e nc e , w ould also have the consequence that the 
compensating movement carried out subconsciously in response 
to the seat would become conscious in an unwant e d suddenly and in 
an undesirable way and so l e ad to a cause distraction from a 
concentrated activity. 

It go e s without saying that th e sitting Of course, the seating surface does 
not necessarily have to be shiftable di splaceable about a physically 
existing center of motion. Rath e r — an — appropriat e — guid e lnstead, a 
suitable guide 
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of the sitting surface can be intcndcd, i tiay also be provided for the seating 
surface that shifts it about a virtual center of motion. Such 
a guide may be planncd arranged for example directly underneath 
the sitting seating surface itself, so that the entire base below 
the compl e t e bas e und e rn e ath th e sitting surfac e can b e carried out in a Icnown way as a 
normal s e at bas e , if n ee d b e seating surface may be designed as a normal 
seat-base in known manner, possibly even with casters or the 
like . 

In particular th e last - m e ntioned particular, this last arrangement may be 
carried out as a footrest or as a stand inst e ad of a sitting surface, that is locat e d realized 
as a footstool or a stand, instead of a seating surface, 
standing directly on the ground and being forced to move 
continuously and cyclically. Under these fa — this — conn e ction 
aH -circumstances, of course all the patterns of motion 
previously described motion pattern can of coursc may still be realized 
for this footrcst resp. s tand and r e sult in s imilar advantages. Th e sitting f ootstool or 
stand, and similar advantages may be achieved. The seating 
surface according to the invention is especially suitable for 
office chairs. With such application a stable base makes it possible 
mprovides a particularly suitable way that a p e rson r e mains in a proscribed 
position in corr e ct posture in r e f e renc e to a work surfac e r e sp. a comput e r. In particular th e 
inv e ntion m ethod for ensuring that a person maintains the correct 
posture as prescribed with respect to a work surface or a 
computer. In particular, the invention may also be installed 
in motor-vehicles, and/or in the form of car seats. Here in 
particular, it may successfully prevent symptoms of fatigue 
during long journeys. A hazard can b e r e aliz e d also in motor v e hicl e s r e sp. 
with car seats. Her e in particular it can successfully pr e v e nt fatigue s ymptom s during long 
rid e s. By switching th e mov e ment off in e m e rg e ncy situations h e r e a hazard potential can be 
reduced. Likcwise potential may be reduced by the movement being 
switched off in emergency situations. Likewise, a seat 
according to the invention e^Hoay be used with train driv e r' s cabs 
r e sp. in drivers^ cabs and in airplanes, with the same advantages 
obtained, airplan e s and show th e sam e advantag es . B e yond that, M oreover , it is 
possible to use a seat according to the invention as a 
reclining aid, when it is d e sign e d in a plain or flat way, or whe n if its design 
is of correspondingly low construction, or if it is integrated 
into a couch. In an application of sucha — kind, a seat 
according to the invention may be effective 
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against a Dckubitu s . bedsores , A seat according to the invention 
may b e intend e d also i n al so be provided in the form of an armchair. 

As already described above the sitting surface rcsp. also the footstool rc s p. the stand con h as 
been described in the foregoing/ the seating surface or 
footstool or stand may be moved forward and backward, up and 
down as well as laterally. In particular, however, tumbling 
gyrating motions are also possible particular how e v e r tumbling gyro - scop e 
movements arc po s sible as well, — (like for instance with a Hula - (such as are 
performed for instance in a Hula or belly-dance) or tumbling 
up - down gyro - scope movem e nts (lik e vertical gyrating motions (similar to 
a roller-coaster) . In addition, however, the seating surface 
may also execute a rocking, U-shaped motion in which the sides 
rise and fall alternately, as with a horse in gait, or a 
swinging motion as with an ambling camel. A movement similar 
to the leap of a dolphin is also possible, in which the 
seating surface is moved with a roller coast e r). B e yond that th e sitting surfac e can 
e x e cut e a U -s haped s ide - alt e rnating up - down - mov e m e nt a s w e ll, lik e a hors e in walk or a 
seesaw motion like a drom e dary in ambling motion. A mov e m e nt similar to a dolphin jump is 
po s sibl e as w e ll, at which the sitting surfac e is b e ing mov e d forward along f orward in an 
arc and then straight backward. It go e s without saying, that Naturally, 
other movements are conceivable as well, which ea nmay be 
selected especially in accordance t ewith the feeling of well- 
being of the us e r or according to medical points of vi e w as well. user, or also 
for medical purposes. 

In order to e n s ur e assure the desired movements, all known drive 
mean s, guides and transmissions may be used. SeThus a desired 
movement may be generated for example by a sliding pin guided 
in a groove. In addition, it is However, it is also possible to drive 
the sitting surface by sea ting surface using an appropriate gear 
linkage. In particular an angular l e v e r arrangementean-be int e nd e d, of 
angular levers may be provided by which - depending upon careful 
shaping the precise configuration and arrangement of the angular 
l e v e r — most div e rs e motion patt e rn s ar e abl e to be realiz e d. In thi s r e sp e ct, such an angular 
l e v e r arrangement is of a r e lativ e ly simple d e sign and an 

levers - the most diverse patterns of motion can be achieved. 
Such an arrangement of angular levers may be constructed 
relatively easily, and 
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excessive use of bearings and mountings can b e r e nounc e d. Lik e wis e m ay 
be avoided. Similarly/ camshafts, eccentric cams or suitable, 
circular guides con s e rve a s an influ e nc e on th e motion cycl e . B y may also 
serve to affect the pattern of motion. By a suitable 
combination of transmission elements r e sp. — soveral or multiple 
transmissions or the like, switching b e tw ee n differ e nt motion patterns can 
also talce place, m ay also be done between various patterns of motion. 

Preferably the sitting surfac e is tilt e d r e sp, The seating surface is preferably 
inclined or designed such that for a person in the normal 
sitting position shows there is an angle of over 90 degrees 
between the upper part of the body and the thighs. This 
preferably applies to all operating inclinations of the 
sitting seating surface and e nsur e s — an — eas yassures simple upright 
sitting. For this, th e sitting surfac e may b e slightly tilt e d forward To this end, the 
seating surface may also be designed with a slightly forward 
tilt relative to the floor. 

Leg supports shiftabl e that are displaceable with the sitting surfac e , 
may — be — intended — a tsurface may be provided on the seat. In 
particular, these leg supports can compris e m ay include at least 
one shanl c lower leg support, i.e. a device for support inge quipm e nt 
fer the lower part of the leg. Preferably, such a shanlc support 
comprises a support surfac e , supporting laterally. Such a lat e rally supporting lower leg 
support includes a surface providing lateral support. Such a 
lateral support surface promotes an ergonomically favorable 
posture and at the same time ensures that the user will remain 
lik e wis e malcos it possibl e that a stabl e sitting on th e moving sitting surfac e is possibl e . An 
appropriat e — footrcst — em stable on the moving seating surface. A 
corresponding footrest may be connected to the shmd ^lower leg 
support . 
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According to wishes / these leg supports may be arranged so 
that they allow the user to sit sidesaddle or astride on the 
seat. Sitting with the legs crossed and even cross-legged with 
the knees moderately apart is also As d e sir e d th e se l e g supports can b e 
arrang e d in such a mann e r that they molco a kind of lady's s id e saddl e sitting or a Icind of 
gentl e man' sitting possibl e . Also a sitting with a cross e d l e g position r e sp. sitting slightly 
Indian style is conceivable . 

In this connection it goe s without saying that Of course such leg supports 
ean may also favorably serve to enhance a stable sitting 
position and thus tealso an ergonomically favorabl e advantageous 
sitting posture independently of the other characteristics of 
the seat. 

Moreover, the seat eanmay comprise a backr e st^ back support , whose 
support surface is shiftable independently of the sitting surfacc displaceable 
at least along a concave motion path. — Here — the — t e rm — of th epath 
independently of the seating surface. In this context, a 
concave motion path defines a path of motion, that is laid out 
around a body, propp e d up at th e backrest. arranged around a body which is 
supported by the back support . 

Such a baclcr e st, — s hiftabl e back support, which is displaceable 
independently of the sitting surface, whose degree of freedom 

is preferably directed en the whol e pr c f e rably e ssentially 

perpendicularly to a vertical plane, mak e s it possibl e on the one hand, 
with th e sitting surface being at a standstill, that the back area of a sitting person can be 
moved pl e asantly within a c e rtain clearance. enables the back area of a seated 
person With — the — s itting — surfac e — moving, — en — the — other — hand jto be moved 
comfortably within a certain range while the seating surface 
is stationary. On the other hand, when the seating surface is 
moving, the back and thus the upper part of the body can 
easily follow the sitting surface movement a little, without that there will be strains 
in the lower vertebral area. 

movement of the seating surface to some degree without causing 
strain in the area of the lower spine. 

Such a backr es t, shiftabl e back support that is displaceable along a 
concave motion path is also favorable — ind e p e nd e ntly advantageous 
regardless of the other characteristics of the seat. In 
particular, it is also possible to 
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use this basic invcntional id e a as a back r e clining d e vic e or as a head support 

Fesp rinventive idea as a reclining support or a headrest or even 
as a pillow. Here, the guide rcsp. the guiding moans arc supported rcsp. 
locat e d accordingly horizontally, or the guidance means may be supported 
or located horizontally as appropriate, for example on a bed 
r e sp. in or a couch. This te ealso presents the advantage that the 
head resp rand/or the upper part of the body con be pleasantly shifted er 
tum e d^ m ay be moved or turned easily without having to be 
rais e d. lifted. In particular, such a construction ea nmay also be 
used as pillows in a pillow on a bed oren a couch, whereby in this 
case the concave motion path is laid out aligned around the head. 
The h e ad r e st r e sp. the pillow can also compris e a shoulder re s p. a backr e st. headrest 
or pillow may also include a support for the shoulders and/or 
back . 

Also th e baclcr e st can be subject The back support may also be subjected to 
a compulsory movement rcsp. fashioned drivablc. Beyond that, the backrest and may 
be designed to be drivable. Moreover, the back support may be 
continuously adjustable, in particular r e garding th e particularly with 
respect to inclination. This applies in particula rp articularly in 
connection with the use of such a baclcr e st with couch e s r e sp. back 
support in couches and beds . 

The seat may comprise arm supports, which are arranged r e sili e nt 
and shiftablc resil lent ly and so as to be displaceable independently 
of the s itting surfac e r es p. the backr e st at l e ast i n seating surface and/or the 
back support in at least the horizontal direction. In this 
conn e ction addi t ion the suspension esm — be — plann e d m ay be provided 
horizontally as well as vertically. By — theThe horizontal 
displacement, di sp 1 ac emen t allows a large radius is attainabl e to be 
achieved while being supported. The suspension s e rves on the one 
hand may be used both as a comfortable support and in on th e oth e r 
hand as a r e s e t into order to return the arm supports to an initial 
position. Such arm supports are favorablc also advantageous 
independently of the other characteristics of the seat as w e ll . 
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The sitting seating surface may be provided witha heating and/ora 
ventilation. Of course this also applies te — a — backr e st — or the 
rcmaining f or a back support or the other modules of a seating 
layout, lik e device/ such as headrest, arm supports, footrests or 
the like. 

At th e s e at a sensor can be intended for the control of th e s e lf mov e ment of th e A sensor 
may be provided on the seat to monitor the movement of a 
sitting person. This e^ may be for example a strain gauge or a 
dynamometer. Beyond that it It is also possible to merely check the 
power consumption of the seat drive driv e . B y unit. With such a 
sensor for th e control of th e s e lf m onitoring the movement of the 
sitting person, it can b e d e t e ct e d is possible to determine whether 
the sitting person ^^sit s"is sitting positively" or wh e ther h e mer e ly 
lazily foUow s is just submitting passively to the movement of the 
sitting seating surface. It is d e sir e d de s i r abl e that the sitting 
person sits positively and follows the given movement of the 
sitting surfac e on his own account how e v e r unconsciously. seat actively yet 
subconsciously. It can be assumed that wh e n sitting lazily during lazy 
sitting, the power the seat requires in order to execute the 
movement s upplied — by — the — seat — is — accordingly — larg e r. — Accordingly — atee — theis 
correspondingly greater. The power consumption of the drive wiH 
rise runit will also increase accordingly. 

B e yond that th e s e at may provid e m e ans for th e modification o f in addition, the 
seat may include means for altering the frequency and/or 
amplitude of the movement, so that the movement of the seat 
e^ rniay be adapted to the way of sitting. During positive 
sitting for example the frequency and/or amplitude of the 
movement em may be reduced to a minimum. Howcvo r On the other 
hand, when the sitting person starts to sit ^^lazily", the 
amplitude and/orthe frequency can then b e modified m ay be changed 
accordingly, in order thereby to stimulate positive s itting this way. 
Morcovcr, sitting. Additionally, a signal may sound when lazy 
sitting is detected, such as a 
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wh e n sitting lazily g signal can sound, like a honlcing s ignal, beep/ or music. ByWith 
such an arrangement it is possible especially also with airplane - in 
airplane or car-seats or in driv e r's cabs of trains train drivers^ cabs 
to reduce the danger of falling asleep, since in the cas e of falling 



asleep a transition from positive sitting to sitting lazily occurs. 
lazy occurs when a person falls asleep. 

Also such a s e at i s Such a seat is also suitable for therapeutic 
purposes. In particula r Particularly in this connection, a drive 
unit with single linear actuators offset against each other eaft 
b e plann e d. For e xampl e this m ay be provided. This offset arrangement 
may be realized for can happ e n in a way that is known wit h example such as 

is known in flight simulators. As driving means in 

particula r Particularly servo-drives or pneumatic or hydraulic 
drives m=e — applicable. m ay be used as driving means. In this 
connection the seat ea nmay particularly serve for the 
remobilization of persons after surgery of the lower 
extremities, for the strengthening of th e back - and pelvi s the back and 
pelvic musculature and for a variable, flexible and thus not on e- 
sided — lead — on the — intervertebral — disks and — for the digestion — support with e venly 
distributed load on disks of the spine and in support of 
digestion for totally and partially paralyzed persons resp. thc or 
for therapy e ff or autistic or hyperactive persons. 

BRIEF DESCRIPTION OF SEVERAL VIEWS OF THE DRAWINGS 

Further advantages, objects and charact e ristics pr oper t i e s of the 
present invention ar e d e scrib e d on th e basis o fi vill be explained in the 
following description of e nclo s e d attached drawing, in which 
e xemplarily s e v e ral several exemplary embodiments of a seat according 
to the invention are represented. In the drawing-shew: 



Figure 1 


a first scat with a sittin g is a schematic sectional view of a 
first seat having a seating surface according to 
the invention in schematic sectional view . 
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Figure 2 is a schematic side view of a second seat 

with having a sitting surface according to the 
invention in s ohcmatic side vi e w . 

Figure 3 th e s e at acoording to is the seat of figure 2 in back 

view. 

Figure 4 is a schematic representation of the drive 

mechanism of the b ackr e s t back support of the seat 
according to figur e 2 and 3 — Fesp^ — a h e adr e st in sch e matic 
representation, f igs . 2 and 3 or of a headrest. 

Figure 5 a third scat with a sitting surfac e according to the invention in schematic 

s e ctional vi e w, is a schematic sectional view of a 
third seat having a sitting surface according to 
the invention. 

Figure 6 a fourth s e at with a sitting surfac e according to th e inv e ntion in schematic 

s e ctional — view^ is a schematic sectional view of a 
fourth seat having a sitting surface according to 
the invention. 

Figure 7 is a schematic horizontal section of the seat 

according to Fig. 6 in schematic horizontal s ectional view, 

Figure 8 a fifth s e at with is a schematic sectional view of a 


fifth seat having a sitting surface according to 
the invention in a schematic cross section . 

Figure 9 is a lengthwise schematic section of the seat 

according to Fig. 8 in a schematic profile . 

Figure 10 is a schematic front view of a sixth seat similar 
to Figs. 6 and 7 with footrcst in sch e matic fi"ontal view, leg- 
rest. 
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Figure 11 
Figure 12 
Figure 13 


Figure 14 
Figure 15 


Figure 16 


is a side view of the seat according to Fig. 10 
with folded out footrcst in g side view, leg-rest folded out, 

diff e r e nt shows various sitting positions on the seat 
according to Figs. 10 and 11, 

is a front view of a seventh seat similar to the 
one according to Figs. 6 and 7 with backr e st and arm 
supports in — a — frontal — vi e w, — wh e r e by back support and arm 
supports, wherein the arm supports are depictod in a 
writing position, 

is a side view of the seat according to Fig. 134fl-a 
side view , 

shows the seat according to Figs. 13 and 14 in 
similar representation as Fig. 13, wh e r e by th e arm rests and a backrest a 

position similar to Fig. 13, wherein the arm 
supports and a back support are in a rest 
position, and 

is a side view of the seat according to Fig. 15-m-a 
side view . 


DETAILED DESCRIPTION OF THE EWENTION 

With the s e at r e pr e sented in figure 1 a sitting surface 1 is s hiftable in the seat shown 
in figure 1, a seating surface 1 is displaceable in its angle 
of inclination ^^etrn dabout a center of motion 3 provided between 
a stable seat base 2 and th e sitting seating surface 1. This is 
e nsured assured by the fact that a support pelerod 4, to which the 
s itting seating surface 1 is rigidly fast e n e d, attached, is supported 
at the base 2 by means of a supporting disk 5. H e r e th e M oreover 
supporting disk 5 is movably supported to thc attached to base 2, so 
that the seating surface is sitting surfac e i s s hiftabl e in an appropriate 
way ^suitably displaceable, both in sitting direction and 
laterally. 


- 14 - 


Th e supporting Supporting disk 5 is supported at the base 2 by 
means of two elastic rings 6 ' and 6 ' whereby the 6 ' and 6" , wherein 
supporting disk 5 is supported onthe lower elastic ring 6 ' and is 
held from the top by the 6 ' and is secured from above by second elastic 
ring 6^'. As may be seen 6 ' \ As dir e ctly e vid e nt, directly/ this 
arrangement is already sufficient; to create a sitting s eating 
surface 1 that is shiftabl e — in th e way displaceable in a manner 
according to the invention, which provides an upright rest 
position. 

Furthcnn efe — the — support — pete — 4 — compriscs A dditionally, support rod 4 
includes a height adjustment 7 a s w e ll as and a tilt adjustment 8, 
so that the seat eanmay be adapted to individual needs. 

As is evident from figure 1, the support pole 4 could support rod 4 
might also be rigidly connected tothe base 2- if an appropriate 
motion mechanism is provided directly under the — sitting s eating 
surface 1, that enables a s hifting oround displacement about the then 
virtual center of motion 3. 

With the embodiment d e pict e d in figure lj_ a counter-plate 9 is 
int e nd e d at th e e nd of th e support pole 1 being opposit e to sitting surfac e 1. This provided 
at the end of support rod 4 that is opposite seating surface 
1. The dead weight of this counter-plate 9 serve s by its inert mass as 
a damping element, so that the seating mov e m e nt of th e sitting surfac e 1 
will not be too easy running. Beyond that. surface 1 is not too easily 
displaceable . In addition, spring elements 10 are int e nd e d — at 
tb eprovided on counter-plate 9, which on the on e hand s e rv e as a vibration 
damper in support of the e lastic ring s 6 ' and 6 ' ' and pr e v e nt on th e oth e r hand that the s itting 
surfac e 1 rotate s around th e support polo 4 . 

not only serve to damp vibration in support of elastic rings 
6' and 6'' but also to prevent seating surface 1 from rotating 
about support rod 4 . 
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While the components described so far, ensur e a fr ee shiftability of tho sitting 
surfac e 1 around far ensure free displacement of seating surface 1 
about the center of motion 3, the embodiment d e pict e d in figure 1 
furthermore comprises includes a drive 11, which is effectively 
connected to counter- in an e ff e ct - r e lat e d contact with th e count e r -plate 9 via 
an eccentric gear. Here, the gear is selecte din such a manner that th e 
sittin gsuch that the seating surface executes an U-shaped s id e- 
altemating side-to-side rocking movement. 

As is directly evident, it is also possible to mount the 
support pelerod 4 at the bottom ofthe base 2 and support it 
movabl e in th e m ovably in supporting disk 5. By contouring the 
bottom of the base 2 an U - shapod s ido - altcmating high - /low - mov e m e nt can th e n b e 
achieved, like with a horse in walk. 

base 2, a U-shaped side-to-side, alternating, up-and-down 
movement may be achieved, as with a horse in gait. 

In this case seating surface 1 is selected in such a manner 
that Th e sitting surfac e — 1 — is s e l e ct e d her e in such a manner that it e nforces it 
constrains an upright posture with a straight back and indicat e d 
hollow back, wh e r e by a normal curvature of the lower spine, wherein 
the thighs are r e l e as e d relieved of pressure. This upright posture 
together with the passive following of the active compulsory 
movement Fesp rrespectively an appropriate compensating movement 
give the sitting person a feeling of security^ without having a 
soporific effect, counteract muscle cramping t en s i on and improve 
blood circulation m throughout the entire body as well as 
improv e improving digestion. The well cushioned sprung motion causes 
a soft and gentle, varying load on the int e rv e rt e bral disks. in such a 
mann e r that h e ad, should e rs and upp e r part of th e body can e asily b e k e pt still. 


disks of the spine. Here, the amplitude of the movement is 
selected such that the head, shoulders and upper part of the 


body can easily be kept still. 
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An U shap e d side - altomating movem e nt is of advantag e in porticula rA U-shaped side- 
to-side alternating movement is advantageous particularly in 
connection with a rigid backr es t, back support / since with such a 
movement with each side - alternation the buttocks are moved away from the 
backrcst, back support with each change of side, so that a movement 
of the buttocks conditioned hereby , as well as the respective 
subsequent movement of the back reduces friction aton the 
backrest andse does not l e ad to cause stress or tension with the 
backr e st. This is of importance e sp e cially with th e us e as car - s e ats, airplane scats or driv e r's 
cab s of trains. 

back supports This is significant especially for its use in 
car seats, airplane seats or train drivers^ cabs. 

The seat d e pict e d in figures 2 and 3 corresponds basically to th e s e at depicted in figur e 1 . 
How e v e r, with th e former, yet two shanlc supports 12 ar e provid e d at th e sitting surface 1, 
which are fastened to the s itting shown in figures 2 and 3 is essentially 
similar to the seat in figure 1. However, in the former, two 
lower leg supports 12 are also provided at seating surface 1, 
and are fastened to seating surface 1 by means of mounting 
devices 12 V On on e hand the shank supports 12 provid e l2' . On one hand, 
lower leg supports 12 are equipped with laterally supporting 
outwardly directed supporting surfaces, which enable a sitting 
position similar to that of a horseman. Beyond that, th e Moreover, 
supports 12 also comprise include one footrest each, so that the 
entire lower body can follow the moving sitting s eating surface 1, 
while with the embodiment depicted in figure 1 the feet rest 
on the ground. 

By means ofthe mounting devices 12 ' the l2 ' supports 12 eanmay also 
be adjusted in such a manner that a sitting position similar 
to a lady' s side saddl e or sitting slightly with fold e d l e g s sidesaddle or cross- 
legged with knees moderately apart is possible. 

B e yond that, In addition, the seat according to figures 2 and 3 
comprises a back re st, back support, whose supporting surface 13 em 
be — s hift e d — alen graay be displaced on a concave motion path 
independently 
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of th e sitting seating surface 1. For this, the backrest is fix e d s tationary 
r e garding th e back support is immovably secured with respect to base 
2 of the seat by means of a base 14, andthe supporting surface 
13 may be s hift e d d isplaced over a guide 15 in reference to th e re lative 
to base 14. As evidcnt is clear in particular from figure 4, the 
guide 15 compriscs includes a concave curved guide - way gu i debar 17, 
along whichtfavels a carriage 16 travels withthe supporting 
surfaces 13. As is likewis e compr e h e nsibl e may also be understood from 
this figure, the term of th e concav e motion pat h '^concave motion path^^ 
refers to the supporting surface 13 fesp rand/or to a body 
resting on this supporting surface. A construction as d e pict e d in 
figur e A can also find us e as shoulder n e ck — or h e adr e st resp. shown in figure 4 
may also be used as a shoulder, neck, or headrest and/or as a 
pillow. In particular, alse a combination of head — , n e ck — , should e r - 
and/or — backrcst head, neck, shoulder, and/or back support is 
conceivable. Here, the form of the supporting surface is 
adapted to the head movement r e sp. to and/or a body movement and 
the guid e way guidebar is suitably supported. 

So in th e h e ad are a Accordingly, the supporting surface eanmay be 
designed substantially thicker at the sides in the head 
region, so that when the body turns, the head is supported ina 
comfortable position in r e f e r e nc e re lative to that shoulder then 

located therebelow. 

B e yond that, th e supportin g Supporting surface 13 of the backrest can b e 
sbifte dback support may also be displaced resiliently along a 
diagonal guid e way 15 \ guide 15 ' , so that if need be the backr e st r e sp, 
th eback support or supporting surface 13 can follow the 
movement of the sitting seating surface. 

Beyond that, In addition, the seat according to figures 2 and 3 
comprises is furnished with a supporting lever 18, to which on th e on e 
hand lighting fixtures 19 and on th e oth e r hand for e arm as well as 
forearm 
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supports 20 are fast e n e d. attached . The lighting fixtures are 
positioned in such a manner that a person sitting in this seat 
at a computer workstation (drawn by a broken ( indicated by dotted 
line) is not dazzled. 

Th e arm supports 20 oro carri e d out as b e nt half sh e lls and by means of susp e n s ions21 A rm 
supports 20 are conformed as angled half shells and are 
attached resiliently at tho supporting lever 18. Here, th e suspensions 21 ar e 
fastened at th e s upporting lever 18 wider apart from each other than shoulder width. By this 
way, the supports 20 do not hinder, when not in use. Furthermor e the to supporting 
lever 18 supports 20 ar e suspend e d r es iliently, whereby a pr es sur e- rcsp. s peed - depending 
lock is provid e d, so that the armrest 20 can be us e d a s a support for ri s ing out of the seat, 
when it is loaded jerkily. 

As can be seen in figure 2, th e p e rson in a rest position can r e st against th e supporting surface 
13 of th e baclcrest, while also th e s itting surface can be brought into a neutral position. In 
particular it is possible in this rest position to l e av e th e arms in th e for e arm s upports 20 so that 
they remain in a r e lax e d position, while the p e rson is r e sting. By r e maining in the forearm 
support it is ensur e d that an e ven blood circulation ofthe body is maintained, in particular to 
pr e v e nt too much blood accumulating in the arms. 

It understands itself that such resilient arm rests can also b e position e d r e siliently from below 
or from the rear resp. the front and are also favorable indep e nd e ntly ofth e other 
characteristics of th e s e at r e sp. the chair. 

by means of suspensions 21. Here, the distance between 
suspensions 21 as they are attached to supporting lever 18 is 
wider than shoulder width. In this way, supports 2 0 do not get 
in the way when they are not in use. Furthermore, supports 2 0 
are suspended resiliently, wherein a pressure- and/or speed- 
dependent locking system is provided, so that armrest 20 may 
be used as a support for rising out of the seat, if it is 
loaded suddenly. 

As is shown in figure 2, the person in a resting position may 
rest against supporting surface 13 of the back support, and 
the seating surface may be brought into a neutral position at 
the same time. In particular it is possible in this rest 
position to leave the arms in forearm supports 2 0 so that they 
remain in a relaxed position while the person is resting. 
Remaining in the forearm support ensures that even circulation 
of the blood throughout the body is maintained, particularly 
preventing the accumulation of too much blood in the arms . 

Of course, such resilient arm supports may also be positioned 
resiliently from below or from the rear or the front, and may 
also advantageous independently of the other characteristics 
of the seat and/or chair. 
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Here the long suspensions 21 provide a large area, within 
which the arms are supported and freely movable. Ther e by, With 
thiS/ neck tension may be avoided effectively. 

The seat con also compris e a loin support r e sp. m ay also include a lumbar 
support and/or a neck support, which on the ono hand if nocd be - may b e 
firmly connect e d with the sitting surface 1 or on the oth e r hand - optionally - may 
be securely attached to seating surface 1 or may be fashioned 
independently of this sitting seating surface 1. In particular_^ 
these may also be shiftabl e displaceable along a concave motion 
path, similarly to the baclcrest. back support. 

With th e scat depicted in figure 5 ln the seat shown in figure 5, the 
necessary mechanisms for the movement of th e s itting s urfac e 1 * s eating 
surface 1' are positioned directly under the same in a hou s ings 2 ' 
- housing 2 ' ' supported on three legs 2 Here, th e sitting surfac e 1 is 2 ' . 
Here, seating surface 1' is pivotably mounted on a support 4 ' so 
that it is able to wobble accordingly, 4 ' by means of two elastic rings 6 ' and 6 * 
' a s w e ll a s6 ' and 6 ' ' and several supporting springs 10 '. An 
appropriate mounting plat e of the sitting surfac e 1' e mbraces a support plate 5 ' at the support 
1 over r e sp. und e r l 0 ' . A corresponding holder of seating surface 1' 
surrounds a support plate 5' at support 4', above or below 
which the elastic rings 6 ' or 6 * ' ore arranged. By thi s , the seat can b e raised r e sp. 
shifted at its sitting surfac e 1 ' and neverthel es s a movability 6' and/ or 6' ' are 
arranged. In this way, the seat may be raised or displaced at 
its seating surface 1', but the mobility according to the 
invention is preserved. Supporting springs 10' here are also 
used ensured. Th e supporting springs 10 * h e re also s e rv e for resetting the sitting surface 
against an unwant e d to reset the seating surface in the event of 
unintended rotation of the same. 

The clastic rings 6 6 ' ' could Elastic rings 6', 6'' might also be 
realized by an elastic ring Fes^: — a tub e position e d — a tor a tube 
encircling the outer circumferential area. 
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With the ombodim e nt d e pict e d in figure 5, the forc e d mov e ment of th e s itting surface 1 ' In 

the eiubodiment shown in figure 5/ the constraining movement of 
seating surface 1' according to the invention is cnsurcd assured 
by a driven driving - ring 11 *, cam 11 which rotates around support 
4 ' and drives spacers 11 ^ ' ^ that rotate on a th e support A * and which 
powers spacers 11'', that rotat e on a guid e way 11'*' with the driv e ring 11*. Th e guide way 
11 is profil e d so guideway 11''' with the cam 11'. Guide 11''' is 
shaped in such manner that a desired modification of the angle 
of inclination is achieved. 

As is also directly evident from figure 5, a central 
supporting base may be used instead of the supports 2 ', Hkc at a 
known d e sk chair. Lik e wis e it i s possible to compl e t e ly do without th e supports 2 ' 2 ' ^ as 
for a known office chair. It is also possible to dispense 
entirely with supports 2' and to arrange the arrangement on 
the ground or on a normal seat. Arrang e d Whe n arranged on the 
ground or on a low stool, this arrangementero serve as a stand m ay 
serve as an underlay for standing, in porticula rp articularly during 
standing activities at machines e rand the like, or in addition, as a 
footr e st. also as a footstool. In particular it is also possible to 
combine such a footr e st foot stool with the seats as d e pict e d shown in 
figures 1 to 3 . 

The embodiment depicted in figure 5 also is suitable in particular for a chair/standing - 
stool combination, with the sitting surfac e b e ing shown in figure 5 is also 
particularly suitable for a seat/standing seat combination, in 
which the seating surface is moved from a sitting position 
into a stand sit positio n semi-standing position of the user by means 
of a gas spring or similar lifting devices. In the sitting 
position a p e rson can then talce up p osition, a person may then assume a 
position for cl e rical w ritten work or the like, while the stand sit 
po s itio n s emi - s t anding position is used for activities which ca n t hat 
may also be carried out while standing too. The stand - sit - position may be 
int e nd e d — offset — t estanding. The semi-standing position may be 
provided offset from the sitting position in a way so that in 
particular stand s itting i s s emi- standing is 
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easily possible without restriction by a footrcst of a tew 

positionod ob struct ion by a footstool or a low work-surface. 

By rep lacin g substituting the drive components, in particular the guid e way 
44 — - — ' — - — different — cours e s — of motion — ean particularly guideway 11 ' ' ' / 
different patterns of motion may be realized in a particularly 
simple way at an arrong e m e nt with the configuration according to 
figure 5. Likcwise S imi 1 ar 1 y , another kind of drive may also be 
conceivable. In particular_^ a drive comprisingef linear drives 
of fset to e ach other may b e u se d as w e ll, a s th e y find use for example with against 
other may be used, such as are used for example in flight 
simulators . 

Also th e seats d e picted in figur e s 6 to 9 have a s itting surface 1 ' ' resp. 1 ' ' which is 
shiftable around The seats shown in figures 6 to 9 also have a 
seating surface 1'' or 1'''/ which is displaceable about a 
center of motion. ^I toHowever , this center of mo t i o n ho w e v e r is 
shifted continuously with the movement of seating surface 1 ' ' 
the sitting surface 1 ' ' rcsp. 1 * ' so that th e or 1 ' ' ' / so that the complex 
movement is betterbemg described in its compl e xity in gen e ral general 
terms . 

While the movement of the sitting surfac e 1 ' ' wit h seating surface 1 ' ' in 
the embodiment d e pict e d shown in figures 6 and 7 corr e sponds b e st to m ost 
closely resembles the movement of a saddle on horseback, the 
movement of the sitting sur fa c e — 1 — * ' ' seating surface 1''' in the 
embodiment as shown in d e pict e d in Figs. 8 and 9 corr e sponds best wit h f igures 
8 and 9 is more like the movement of a saddle on an ambler. 

Both seats are characterized by a sitting surfac e b e ing forc e d s eating 
surface that is constrained to move continuously and 
cyclically, whereby wh e r e i n means are intended, which provided that 
shift a center of motion corresponding to the movement of the 
sitting s eating surface. All known seats r es p. and/or devices 
according to prior art ho we ver show a fixed c e nter of motion, which 
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can b e shift e d in its height if n ee d be by means of control memb e rs that arc lockablo again, 
while it howcve r have a fixed center of motion, which may be 
displaced with respect to height as necessary by relockable 
control members, whereas the center of motion itself remains 
in place during the rotary motion-itsetf . 

B e yond that both s e ats provid e m e an s , which in addition, both seats include 
means that force at least one point of the sitting surface 1 ' * rcsp. 1 ' ' 
-seating surface 1 ' ' or 1 ' ' ' to move continuously and 
cyclically in at least two directions of motion periodically, 
wh e reby th e p e riod whe re in the number of periods in one direction of 
motion is larger than the perie dnumber of periods in the other 
direction of motion. Pr e f e rably th e on e pcriod Preferably, one niimber of 
periods is exactly twice as large as the number of the other 
period. Thus a rocking or swinging other p e riod. Th e r e by a s ee saw - r e sp. a 
tilting motion can b e achieved, how it m otion may be achieved, as is 
ultimately realized with the e xampl e s — e fexemplary embodiment 
depictcd shown in figures 6 to 9. 

In order to realize this, the embodiment depictcd shown in figures 
6 and 7 comprises two rocker arms 30 at the base 2 ' ' which in each case 
support the sitting surface 1 " by a ball joint. The sitting surface 1 ' * beyond that, i s on base 
2''', each of which supports sitting surface 1'' via a ball 
joint. Seating surface 1'' is further supported by means of a 
support 31^ likewise b yvia a ball joint. The — support — 3+ 
providcs Support 31 includes a gas pressure spring for height 
adjustment as well as for th e incr e ase o f incr easing sitting comfort 
and is supported in a ball cup 32 preferably made from nylon 
or a similar anti-friction material. 

For comfort increas e the s e at compris e s still beyond that improved comfort, the 
seat further includes additional upholstery 33, which is 
rigidly connected with the base 2 ' ' '. base 2 ' ' ' . 

The rocker arms are driven by m e ans of a Bowden cable 35 ledpassed 
through reels 34_^ which is feree dcons trained to move 
continuously and cyclically by a motor 36, as well as by 
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as well as by return motion springs 37 . By the cyclic raising 
of the toggle joints the s itting surfac e 1 ' ' j pints / seating surface 1 ' ^ is 
shifted on the one hand with at a certain frequency from right to 
left, wh e r e by where in the exact position of the sitting surface 1 ' * is 
d e t e rmin e d by g e ometry of th e rocker arm 30 and support 31. With double frequency 
how e v e r th e sitting s urfac e 1 * ' seating surface 1^' is determined by the 
geometry of rocker arms 30 and support 31. At the same time, 
as is directly evident/ seating surface 1^' is also displaced 
with double frequency backwards and forwards respectively up 
and down , b e yond that is shifted to the front and to the back resp. in its h e ight too, as i s 
directly evid e nt. In this way a rocking motion results similar to the 
on e of a that of the saddle on a horse, which has an extremely 
calming - down, even a calming, even therapeutic effects 

It und e rstands itself that inst e ad of th e ball and sock e tjoints also different joints, Of course 
other joints, such as for example toggle joints with 
sufficient cl e aranc e , p lay, or sufficiently rigid springs can find us e . 

may be use d Thc embodiment depicted in figures the 8 and 9 indicate s for a rcaUzation 
however two rigidly connected ball bearing disks 4 1, which arc mounted e ccentrically and 
with an angle of inclination andwhich ar e arrang e d und e rn e ath th e sitting surfac e 1 * * * and 
support it. The ball b e aring disks 4 1 ar e rotary driven by a driv e 4 2 and ar e support e d on a 
shaft 43. B e yond that the sitting surface 1 ' ' * i s secured against an unintentional tipping by a 
guid e , that is not shown. 

Through rotating th e ball bearing disks 4 1, th e s itting s urface 1 " ' is stimulated into a rocking 
mov e ment, which corr e sponds for instanc e to the motion of a saddl e on an ambl e r. H e r e , th e 
sitting surface 1 ' ' ' moves with half a revolution 

instead of the ball and socket joints. 

In contrast, the construction of the embodiment shown in 
figures 8 and 9 includes two rigidly connected ball bearing 
disks 41, which are arranged eccentrically and at an angle of 
inclination and are located underneath seating surface 1''' so 
as to support it. Ball bearing disks 41 are driven in rotary 
manner by a drive 42 and are mounted on a shaft 43. In 
addition, seating surface 1^^' is secured against inadvertent 
tipping by a guide, which is not shown. 

By the rotation of ball bearing disks 41, seating surface 1''' 
is stimulated into a rocking movement, which resembles for 
instance the motion of a saddle on an ambler. Here, seating 
surface 1''' moves from one side to the other with every half 
revolution of ball bearing disks 41 
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of the ball b e aring disk s 4 1 from on e s id e to th e oth e r, as d e pict e d shown in figure 
9. At the same tim e th e sitting surface 1 ' ' ' time, seating surface 1' ' ' 
wobbles during this movement because of the twisted position 
created by the eccentricity ofthe ball bearing disks 4 1 due to a 
twist e d position, as evid e nt in particular fro m 41, as is shown particularly in 
Fig. 8. This wobbling motion shows the double frequency of the 
lateral movcment. m otion , 

Instead of the mechanical arrangements shown, diff e r e nt driv e s can find 
use as well. In particular means, which shift other drive units may also be 
used. Particularly means that displace the center of motion 
according to depending on the movement of the sitting seating surface, 
r e sp. m e ans, whic h or means that force at least one point of th e sitting 
surface 1 ' ' resp. 1 ' ' ' seating surface 1 ' ' or i ' ' ' to move continuously 
and cyclically in at least two directions of motion 
periodically, may additionally — compris e further include control 
devices tik esuch as electrical or electronic controls, and 
appropriate cor re spending driven actuators or other driving means 
for the sitting seating surface and its angle of inclination. 

The embodiment depicted shown inthe figures 10 to 12 corresponds 
basically to the one depicted es sent i ally with that shown in figures 6 and 
7 . Here too a s e at is intended with a sitting surfac e 1 ' ' too, a seat is provided 
with a seating surface 1 ^ ' that is tilted slightly forward and 
executes a movement, which corr e sponds basically to a mov e m e nt lik e wh e n 
riding ressentially resembles a riding movement. This movement may 
be made possible assured by an arrangement which is corresponding to 
an arrangement according to figures 6 and 7. 

B e yond that in addition, this seat comprises a recess 50, in which 
a l e g - /footrest 51 is k e pt. The leg - /footrest compris e s leg-rest/f ootrest 51 is 
stored. The leg-rest/f ootrest includes at least one upper 
supporting surface 52 for supporting one shanlc or both shanlcs as well as 
at l e ast on e low e r supporting 


- 25 - 

or both lower legs, and at least one lower support surface 53 
as a footrest, how thi s is shown in particular as is shown particularly in 
figure 12. With this specif ice xampl e of embodiment , for cither leg a 
lower and an upper support surface 53, 52 is provided for each 
leg> As 52, 53 ore intended each. In this connection, as depict e d is shown in the 
present cxamplc of embodiment, the upper supporting surface 53 can support 
surface 52 may be positioned, at least in part, at an angle 
relative to th e low e r supporting surfac e 52. lower support surface 53. 

Lik e appar e nt in particular from A s is shown particularly in figures 10 
and 12 th e l e g/footr e st 51 compris e s leg-rest/f ootrest 51 includes a 
mirror plane 55 ' (d e pict e d 55' (shown in Fig. 10). In this mirror 
plane 55' leg-rest/f ootrest 51 is movable relative to seat 
base 2 ' ' ' and seating surface 55 ' th e l e g - Zfootr e st 51 is movabl e r e l e vant to 
th e s e at bas e 2 ' ' * r e sp. th e sitting surfac e 1 * 1 ' ' , and - if desired - can b e 
arr e st e d at an angle m ay be locked at an angled position (see figure 
12) . This may be r e aliz e d by a pol e for e xampl e , b e ing arrang e d within th e l e g 
/footr e st 51, that effected for example by a rod that is arranged 
inside leg-rest/f ootrest 51, and which is positioned on the 
ground and on which the actual leg - /footrest 5 1 is mounted and can be arrested. 
In addition, th e r e ar e oth e r mounting plat e s r e sp. guid e s conc e ivabl e for th e l e g - /footr e st 5 1 . 
If r e quir e d m e ans to mov e th e l e g - /footrest 51 into another dir e ction leg-rest/ footrest 
51 is lockably mounted. However, other mounting plates and 
guides are also conceivable for leg-rest/f ootrest 51. If 
required, means to move leg-rest/f ootrest 51 in another 
direction may also be may b e provid e d too. provided. 

As evident, with this scat only one lcg - /footrcst 51 is intended which m ay be seen, 
only one leg-rest/ footrest 51 is provided with this seat, and 
it is suitable for both legs. However also a leg - /footr e st may a leg- 
rest/f ootrest may also be provided, which supports only one 
leg resp. only and/ or one foot. This may be for example a leg 
support in a vehicle, which supports only that leg, with whos e foot 
^the leg of the accelerator p e dal is operated. foot . 
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This support then effects th e l e g in a suitabl e way from th e outer side. contacts 
the leg appropriately from the outside. 

With this embodiment the leg /footrost in this embodiment, leg-rest/f ootrest 
51 is connected to the seat by connecting d e vic e s m eans 54, which 
enable folding the l e g-Zfootr e st 51 leg-rest/f ootrest 51 to be folded into 
or out ofthe recess. 50. On the other hand it is also 
conceivable that leg- thc lcg - /footrcst 51 is rest/f ootrest 51 may be 
arranged separately from the seat. Lilcewise — th eSimilarly, 
connecting d e vic e sm eans 54 may permit another type ofa relative 
motion between leg- rest /f ootrest and the rest of the scat like 
shifting seat, such as displacement or the like. 

In order to facilitate folding out the l e g - /footr e st 51 a handle 55 is 
intended at its bottom, as figure 10 shows this. leg-rest/f ootrest 51 a handle 
55 is provided on the underside thereof, as is shown in figure 
10. 


The seat shown in figures 13 to 16 is also essentially the 
same as the seat shown in figures 6 and 7. However, in the 
seat depicted in figures 13 to 16, a back support 13 is 
provided that is displaceable along a concave Also, th e s e at d e pict e d in 
figures 13 to 16 corr e sponds basically to th e s e at d e pict e d in figur es 6 and 7. With a s e at 
depict e d in figures 13 to 16 how e v e r a baclcrest 13 is intended, which is shiftable along a 
concav e guide way 15. Th e guide way 15 is fastened to the supporting guideway 15. 
Guideway 15 is fastened to support levers 56, which are 
connected at a cantil e v e r 57 o f t o base 2^'' at a cantilever 57 of base 
2''' via an articulated joint 58. Optionally, means for 
locking the back support and/or stops may be th e bas e 2 ' * ' with th e 
bas e 2 ' ' ' by a link joint 58. Optionally m e ans for th e arresting of th e backr e st and/or stops 
can b e int e nd e d, which limit its movability. B e yond that, th e baclcr e st 13 may also b e 
arranged swiv e ling around a center of motion designated on a level with the guide - way 15. It 
und e rstands itself that a suc h provided^ which limit its movement. In 
addition, back support 13 may also be arranged to pivot about 
a center of motion provided on a level with guide 15. 
Naturally/ such an arrangement of the back support is also 
arrangem e nt of the backr e st is also favorable advantageous independently of the 
other characteristics of the seat. 
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Boyond that, at th e upp e r e nds of th e supporting l e v e rs 56 spring lev e rs 59 ar e int e nded, to 
which the arm supports 60 as well as armrests 61 arc fastened. The spring levers 59 ore 
shiftabl e tog e ther with the bacicrest Further ^ spring levers 59 are provided 
at the upper ends of support levers 56, to which upper arm 
supports 61 and lower arm supports 60 are attached. Spring 
levers 59 are displaceable together with back support 13 
between a writing position (see figures 13 and 14) and a rest 
position (see figures 15 and 16) . 

In the writing position the backrest position, back support 13 is 
tilted forward and supports the back only slightly, 
wh e r e by w h e r e i n by the U-shaped movement the buttocks of a 
sitting person are moved somewhat forward during a lateral 
movement, so forward, wh e n a sideways mov e m e nt i s in eff e ct, so that e sp e cially a that 
specifically strain of the back area is avoided by due to the 
relative motion between back and baclcr e st 13, e v e n if the baclcr e st 13 would 
b eback support 13 would be avoided even if back support 13 were 
rigidly arranged, as this is th e cas e for example within a motor 
vehicle. However because of the concave motion path of the 
baclcrest this doesn't malc e any diff e r e nc c back support this has no effect 
with this seat. 

Beyond that thc ln addition, spring levers 59 are outwardly curved 
in the writing position and e mbrac e th e l e v e rs as w e ll as surround the 
arms and the arm supports 60 from the outside. Because of the 
suspension_^ the person ean may still move the arms n e v e rth e l e ss to 
different positions- without leaving the arm supports, so that 
the supporting function is maintain e d m aintained. 
n e v e rtheless. 

In the rest position_^ the spring levers 59 are tumed rotated 
about a center of motion at th eon upper supporting levers 56 and 
are locat e d on them. — Thereby supported thereon. As a result, the 
spring travel is shortened, so that the arm supports 60 are 
mor e rigidly supported. supported more rigidly. In this way they can be 
used as supports for rismg rstanding up. 
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Boyond that, the armr e sts 61 arc th e n situatcd M oreover ^ arm supports 60 are 
then located in a position for b e ing us e d, and th e p e rson can lean back us e, 
and a person may recline comfortably and relaxed. It understands 
itself that Of course, such a separate arrangement ofthe arm supports 
60 con b e favorabl e m ay be advantageous independently of seating the 
s e at fac e 1 ' ' and th e backr es t surf ace 1 ' ' and back support 13. This also 
applies in particular to the centers of motion designatcd p r o v i de d 
above the shoulders of a sitting person as w e ll as and to the 
arrangement ofthe arm supports 64 — movable within limits 60 with a 
defined range of movement in a writing position. 

At thi s s e at, b e yond that a h e adr e st can bo intend e d too. Qn this seat/ a headrest 
may also be provided. It is preferably not directly connected 
to the backr es t but is back support, but separately fastened to the 
seat in an appropriate way. Likewise lateral supports can b e 
int e nd e d also, which m ay also be provided that support under the 
armpits, rcsp. a stomach - or a loin - support and/or a chin - rcsp. and/or a stomach- 
/or a lumbar support and/or a chin and/or neck-support. The 
stomach - support rcsp. the loin - support ca n stomach support and/or lumbar 
support may be implemented shiftabl ed isplaceably with a concave 
path of motion similarly to the backrest. 
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ABSTRACT OF THE DISCLOSURE 


The invention relates to a seat with a stable base 
wherein the angle of inclination of the seating 
surface can be moved around a pivot provided between 
the base and the seating surface, the latter being 


forced to move continuously and cyclically. 


1 - 


TITLE OF THE INVENTION 


SEAT 


10 



The invention relates to a seat, particularly a seat having 
a stable base and with a seating surface and with an upper- 
body support . 

BACKGROUND OF THE INVENTION 


Various attempts have been made to design seats that 
support an ergonomic sitting posture, particularly in 
respect of office chairs and seats for PC workstations.. 
Accordingly, there are designs that resemble rocking- 
chairs, seats with knee supports and seat-balls. However, 
all these seats give rise to relatively tense sitting 
postures, since on the one hand the moving seating surface 
must be stabilized, and on the other, parts of the body 
such as the shins, cruciate ligaments and the extremities 
20 of the foot are placed under unaccustomed stress. 
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CROSS REFERENCE TO RELATED APPLICATIONS 

There are also seats having forcibly driven seating 
surfaces, as are disclosed for example in German Patent No. 
5 DE 33 24 788 Al and in European Patent Nos. EP 0 311 993 A2 
and EP 0 574 073 Al . However, the seats described in these 
documents are relatively limited in the motion of their 
seating surfaces and usually only allow the seating surface 
to be displaced in one direction, for example up- and down 

10 as in EP 0 311 993 A2 or turning from side to side as in 
EP 0 574 073 Al . Only the DE 33 24 788 Al discloses a seat 
having a seating surface which is displaceable in two 
directions of motion, this being effected by lifting means 
that can raise the seating surface, and in this connection 

15 the seating surface can be raised and lowered in the same 
plane and may be tilted laterally in a circle. 

Unlike the above, it is object of the present invention to 
create a seat with a particularly ergonomically movable 
20 seating surface. 

The invention suggests a seat having the characteristics of 
patent claim 1 . 
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BRIEF SUMMARY OF THE INVENTION 


Unlike all known seats the body does not need to tense up 
to keep the seating surface in position. The muscle work 
5 that is actually desirable with all known seats as well, is 
assured 
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by the fact that the body must follow the movement of the 
seat. In this respect, the human body has been accustomed 
to imitating such movement from an early age, for example 
from being carried by the mother, or when walking or 
5 riding. It is common knowledge that such constraining 
movements have a relaxing effect and may even serve 
therapeutic purposes. The moving seating surface is not 
intended to perform a vibratory movement, but instead a 
pleasant, gentle and even motion. Additional vibratory 
10 movements would be conceivable. 

Naturally, the amplitude is adjusted to this motion in such 
manner that it is possible to keep the upper part of the 
body almost still. By continuously following the movement 

15 of the seating surface while the upper part of the body 
remains practically stationary, very many muscles are 
exercised during sitting without becoming tensed. The 
advantages of a seating surface having a continuous and 
cyclical constraining movement become apparent particularly 

20 when the seat or the seating surface are realized in such 
manner that they encourage, or possibly even constrain an 
upright sitting posture. Seating surfaces of such kind are 
known, for example a seating surface may be used that 
borrows its shape from the saddle. In particular, the 

25 seating surface may be configured such that an upright 
sitting posture may be assumed with a straight back and a 
normal curvature of the lower spine, the upper thighs being 
relieved of pressure. 

30 Such an upright sitting posture may be assured with the 
appropriate selection of the seating surface by altering 
the angle of 
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inclination of the seating surface. Such displacement may 
advantageously be effected in the direction of sitting as 
well as laterally. In particular, it is also possible to 
rotate the seating surface slightly relative to the 
5 horizontal. Likewise, provision may be made to displace the 
seating surface relative to the vertical. 

Means may be provided that force at least one point of the 
seating surface to move continuously and cyclically in at 

10 least two directions of motion periodically, whereby the 
number of one period is larger, preferably twice as large, 
as the number of the other period. In this way, a movement 
resembling a walking movement may be simulated by 
relatively simple means, such as occurs when riding in 

15 alternating or ambling gait, or when being carried. In 
particular it is possible that for the execution of such 
movements the seating surface may be tilted accordingly. 

In addition the seat may comprise a preferably stable base 
20 and a seating surface that may be shifted in its angle of 
inclination about a center of motion. With such an 
arrangement, regardless of the other characteristics of the 
seat, it is possible to assure not only a movement that 
relaxes the body during sitting, but also an ergonomically 
25 favorable body posture with respect to a workstation or a 
work surface. Accordingly the stable base ensures that a 
central position, for example in front of a monitor or a 
keyboard cannot be left, yet a slight movement of the body 
is carried out - whether voluntarily or in response to 
30 force. 
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In particular, it is also possible to shift the center of 
motion, preferably in its distance from the seating surface 
and/or in its distance from the base. In this way, both the 
change in the angle of inclination and the height of the 
5 seating surface may be influenced. The movement may also be 
developed in such a manner that one specific center of 
motion is not defined and only the inclination of the 
seating surface may be altered accordingly, 

10 In particular it is also possible, to shift the center of 
motion depending on the displacement of the seating surface 
so that the course of motion for the seating surface may be 
selected relatively freely. 

15 Regardless of whether the angle of inclination of the 
seating surface is changed freely or forcibly, the seating 
surface may be supported resiliently. This may be achieved 
for example by a spring element that acts between the 
mounting of the seating surface and the base thereof. It is 

20 also possible to provide a suitable resilient guide for the 
seating surface. Such a suspension means eliminates sharp 
movements that would disturb an even course of motion and 
lead to tension, and would also have the consequence that 
the compensating movement carried out subconsciously in 

25 response to the seat would become conscious suddenly and in 
an undesirable way and so cause distraction from a 
concentrated activity. 

Of course, the seating surface does not have to be 
30 displaceable about a physically existing center of motion. 
Instead, a suitable guide 
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may also be provided for the seating surface that shifts it 
about a virtual center of motion. Such a guide may be 
arranged for example directly underneath the seating 
surface itself, so that the entire base below the seating 
5 surface may be designed as a normal seat-base in known 
manner, possibly even with casters or the like. 

In particular, this last arrangement may be realized as a 
footstool or a stand, instead of a seating surface, 

10 standing directly on the ground and being forced to move 
continuously and cyclically. Under these circumstances, of 
course all the patterns of motion previously described may 
still be realized for this footstool or stand, and similar 
advantages may be achieved. The seating surface according 

15 to the invention is especially suitable for office chairs. 
With such application a stable base provides a particularly 
suitable method for ensuring that a person maintains the 
correct posture as prescribed with respect to a work 
surface or a computer. In particular, the invention may 

20 also be installed in motor-vehicles, and/or in the form of 
car seats. Here in particular, it may successfully prevent 
symptoms of fatigue during long journeys. A hazard 
potential may be reduced by the movement being switched off 
in emergency situations. Likewise, a seat according to the 

25 invention may be used with train drivers' cabs and in 
airplanes, with the same advantages obtained. Moreover, it 
is possible to use a seat according to the invention as a 
reclining aid, if its design is of correspondingly low 
construction, or if it is integrated into a couch. In an 

30 application of such kind, a seat according to the invention 
may be effective 
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against bedsores. A seat according to the invention may 
also be provided in the form of an armchair. 

As has been described in the foregoing, the seating surface 
5 or footstool or stand may be moved forward and backward, up 
and down as well as laterally. In particular, however, 
tumbling gyrating motions are also possible (such as are 
performed for instance in a Hula or belly-dance) or 
tumbling vertical gyrating motions (similar to a roller- 

10 coaster) . In addition, however, the seating surface may 
also execute a rocking, U-shaped motion in which the sides 
rise and fall alternately, as with a horse in gait, or a 
swinging motion as with an ambling camel. A movement 
similar to the leap of a dolphin is also possible, in which 

15 the seating surface is moved forward in an arc and then 
straight backward. Naturally, other movements are 
conceivable as well, which may be selected especially in 
accordance with the feeling of well-being of the user, or 
also for medical purposes. 

20 

In order to assure the desired movements, all known drive 
means, guides and transmissions may be used. Thus a desired 
movement may be generated for example by a sliding pin 
guided in a groove. However, it is also possible to drive 

25 the seating surface using an appropriate gear linkage. In 
particular an arrangement of angular levers may be provided 
by which - depending upon the precise configuration and 
arrangement of the angular levers - the most diverse 
patterns of motion can be achieved. Such an arrangement of 

30 angular levers may be constructed relatively easily, and 
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excessive use of bearings and mountings may be avoided. 
Similarly, camshafts, eccentric cams or suitable, circular 
guides may also serve to affect the pattern of motion. By a 
suitable combination of transmission elements or multiple 
5 transmissions or the like, switching may also be done 
between various patterns of motion. 

The seating surface is preferably inclined or designed such 
that for a person in the normal sitting position there is 

10 an angle of over 90 degrees between the upper part of the 
body and the thighs. This preferably applies to all 
operating inclinations of the seating surface and assures 
simple upright sitting. To this end, the seating surface 
may also be designed with a slightly forward tilt relative 

15 to the floor. 

Leg supports that are displaceable with the sitting surface 
may be provided on the seat. In particular, these leg 
supports may include at least one lower leg support, i.e. a 

20 device for supporting the lower part of the leg. 
Preferably, such a lower leg support includes a surface 
providing lateral support. Such a lateral support surface 
promotes an ergonomically favorable posture and at the same 
time ensures that the user will remain stable on the moving 

25 seating surface, A corresponding footrest may be connected 
to the lower leg support. 
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According to wishes, these leg supports may be arranged so 
that they allow the user to sit sidesaddle or astride on 
the seat. Sitting with the legs crossed and even cross- 
legged with the knees moderately apart is also conceivable. 

5 

Of course such leg supports may also favorably serve to 
enhance a stable sitting position and thus also an 
ergonomically advantageous sitting posture independently of 
the other characteristics of the seat. 

10 

Moreover, the seat may comprise a back support, whose 
support surface is displaceable at least along a concave 
motion path independently of the seating surface. In this 
context, a concave motion path defines a path of motion, 
15 that is arranged around a body which is supported by the 
back support. 

Such a back support, which is displaceable independently of 
the sitting surface, whose degree of freedom is preferably 

20 directed essentially perpendicularly to a vertical plane, 
enables the back area of a seated person to be moved 
comfortably within a certain range while the seating 
surface is stationary. On the other hand, when the seating 
surface is moving, the back and thus the upper part of the 

25 body can easily follow the movement of the seating surface 
to some degree without causing strain in the area of the 
lower spine. 

Such a back support that is displaceable along a concave 
30 motion path is also advantageous regardless of the other 
characteristics of the seat. In particular, it is also 
possible to 
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use this basic inventive idea as a reclining support or a 
headrest or even as a pillow. Here, the guide or the 
guidance means may be supported or located horizontally as 
appropriate, for example on a bed or a couch. This also 
5 presents the advantage that the head and/or the upper part 
of the body may be moved or turned easily without having to 
be lifted. In particular, such a construction may also be 
used as a pillow on a bed or a couch, whereby in this case 
the concave motion path is aligned around the head. The 
10 headrest or pillow may also include a support for the 
shoulders and/or back. 

The back support may also be subjected to a compulsory 
movement and may be designed to be drivable. Moreover, the 
15 back support may be continuously adjustable, particularly 
with respect to inclination. This applies particularly in 
connection with the use of such a back support in couches 
and beds- 

20 The seat may comprise arm supports, which are arranged 
resiliently and so as to be displaceable independently of 
the seating surface and/or the back support in at least the 
horizontal direction. In addition the suspension may be 
provided horizontally as well as vertically. The horizontal 

25 displacement allows a large radius to be achieved while 
being supported. The suspension may be used both as a 
comfortable support and in order to return the arm supports 
to an initial position. Such arm supports are also 
advantageous independently of the other characteristics of 

30 the seat. 
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The seating surface may be provided with heating and/ or 
ventilation. Of course this also applies for a back support 
or the other modules of a seating device, such as headrest, 
^arm supports, footrests or the like. 

5 

A sensor may be provided on the seat to monitor the 
movement of a sitting person. This may be for example a 
strain gauge or a dynamometer. It is also possible to 
merely check the power consiimption of the seat drive unit. 

10 With such a sensor for monitoring the movement of the 
sitting person, it is possible to determine whether the 
sitting person "is sitting positively" or is just 
submitting passively to the movement of the seating 
surface. It is desirable that the sitting person sits 

15 positively and follows the given movement of the seat 
actively yet subconsciously. It can be assumed that during 
lazy sitting, the power the seat requires in order to 
execute the movement is correspondingly greater. The power 
consumption of the drive unit will also increase 

20 accordingly. 

In addition, the seat may include means for altering the 
frequency and/or amplitude of the movement, so that the 
movement of the seat may be adapted to the way of sitting. 

25 During positive sitting for example the frequency and/or 
amplitude of the movement may be reduced to a minimum. On 
the other hand, when the sitting person starts to sit 
^'lazily", the amplitude and/or frequency may be changed 
accordingly, in order thereby to stimulate positive 

30 sitting. Additionally, a signal may sound when lazy sitting 
is detected, such as a 


- 11 - 


beep, or music. With such an arrangement it is possible 
especially in airplane or car-seats or in train drivers' 
cabs to reduce the danger of falling asleep, since a 
transition from positive sitting to lazy occurs when a 
5 person falls asleep. 

Such a seat is also suitable for therapeutic purposes. 
Particularly in this connection, a drive unit with single 
linear actuators offset against each other may be provided. 

10 This offset arrangement may be realized for example such as 
is known in flight simulators. Particularly servo-drives or 
pneumatic or hydraulic drives may be used as driving means. 
In this connection the seat may particularly serve for the 
remobilization of persons after surgery of the lower 

15 extremities, for- the strengthening the back and pelvic 
musculature and for a variable, flexible and thus evenly 
distributed load on disks of the spine and in support of 
digestion for totally and partially paralyzed persons or 
for therapy for autistic or hyperactive persons. 

20 

BRIEF DESCRIPTION OF SEVERAL VIEWS OF THE DRAWINGS 

Further advantages, objects and properties of the present 
25 invention will be explained in the following description of 
attached drawing, in which several exemplary embodiments of 
a seat according to the invention are represented. In the 
drawing : 


30 


Figure 1 


is a schematic sectional view of a first seat 
having a seating surface according to the 
invention. 
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Figure 2 


is a schematic side view of a second seat 
having a sitting surface according to the 
invention. 


10 


Figure 3 is the seat of figure 2 in back view. 

Figure 4 is a schematic representation of the drive 

mechanism of the back support of the seat 
according to figs. 2 and 3 or of a headrest. 

Figure 5 is a schematic sectional view of a third seat 

having a sitting surface according to the 
invention. 


15 Figure 6 


is a schematic sectional view of a fourth seat 
having a sitting surface according to the 
invention. 


20 


Figure 7 is a schematic horizontal section of the seat 

according to Fig, 6 


25 


Figure 8 is a schematic sectional view of a fifth seat 

having a sitting surface according to the 
invention. 

Figure 9 is a lengthwise schematic section of the seat 

according to Fig. 8, 


Figure 10 is a schematic front view of a sixth seat 
30 similar to Figs. 6 and 7 with leg-rest. 
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is a side view of the seat according to Fig. 
10 with leg-rest folded out, 

shows various sitting positions on the seat 
according to Figs. 10 and 11, 

is a front view of a seventh seat similar to 
the one according to Figs. 6 and 7 with back 
support and arm supports, wherein the arm 
supports are in a writing position, 

is a side view of the seat according to Fig. 
13, 

shows the seat according to Figs. 13 and 14 in 
a position similar to Fig. 13, wherein the arm 
supports and a back support are in a rest 
position, and 

is a side view of the seat according to Fig. 
15. 

DETAILED DESCRIPTION OF THE INVENTION 

25 In the seat shown in figure 1, a seating surface 1 is 
displaceable in its angle of inclination about a center of 
motion 3 provided between a stable seat base 2 and seating 
surface 1. This is assured by the fact that a support rod 
4, to which seating surface 1 is rigidly attached, is 

30 supported at the base 2 by means of a supporting disk 5. 
Moreover supporting disk 5 is movably attached to base 2, 
so that the seating surface is suitably displaceable, both 
in sitting direction and laterally. 


Figure 11 

Figure 12 

5 

Figure 13 

10 

Figure 14 

15 Figure 15 

20 Figure 16 
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Supporting disk 5 is supported at the base 2 by means of 
two elastic rings 6' and 5", wherein supporting disk 5 is 
supported on lower elastic ring 6' and is secured from 
above by second elastic ring 6^^. As may be seen directly, 
5 this arrangement is already sufficient to create a seating 
surface 1 that is displaceable in a manner according to the 
invention, which provides an upright rest position. 

Additionally, support rod 4 includes a height adjustment 7 
10 and a tilt adjustment 8, so that the seat may be adapted to 
individual needs. 

As is evident from figure 1, support rod 4 might also be 
rigidly connected to base 2 if an appropriate motion 
15 mechanism is provided directly under seating surface 1, 
that enables displacement about the then virtual center of 
motion 3. 

With the embodiment in figure 1, a counter-plate 9 is 
20 provided at the end of support rod 4 that is opposite 
seating surface 1. The dead weight of this counter-plate 9 
serves as a damping element, so that the seating surface 1 
is not too easily displaceable. In addition, spring 
elements 10 are provided on counter-plate 9, which not only 
25 serve to damp vibration in support of elastic rings 6' and 
6'' but also to prevent seating surface 1 from rotating 
about support rod 4 . 
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While the components described so far ensure free 
displacement of seating surface 1 about the center of 
motion 3, the embodiment in figure 1 furthermore includes a 
drive 11, which is effectively connected to counter-plate 9 
5 via an eccentric gear. Here, the gear is selected such that 
the seating surface executes a U-shaped side-to-side 
rocking movement . 

As is directly evident, it is also possible to mount the 
10 support rod 4 at the bottom of base 2 and support it 
movably in supporting disk 5, By contouring the bottom of 
base 2, a U-shaped side-to-side, alternating, up-and-down 
movement may be achieved, as with a horse in gait. 

15 In this case seating surface 1 is selected in such a manner 
that it constrains an upright posture with a straight back 
and a normal curvature of the lower spine, wherein the 
thighs are relieved of pressure. This upright posture 
together with the passive following of the active 

20 compulsory movement respectively an appropriate 
compensating movement give the sitting person a feeling of 
security without having a soporific effect, counteract 
muscle tension and improve blood circulation throughout the 
entire body as well as improving digestion. The well sprung 

25 motion causes a soft and gentle, varying load on the disks 
of the spine. Here, the amplitude of the movement is 
selected such that the head, shoulders and upper part of 
the body can easily be kept still. 
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A U-shaped side-to-side alternating movement is 
advantageous particularly in connection with a rigid back 
support, since with such a movement the buttocks are moved 
away from the back support with each change of side, so 
5 that a movement of the buttocks conditioned hereby, as well 
as the respective subsequent movement of the back reduces 
friction on the backrest and does not cause stress or 
tension with the back support. This is significant 
especially for its use in car seats, airplane seats or 
10 train drivers' cabs. 

The seat shown in figures 2 and 3 is essentially similar to 
the seat in figure 1. However, in the former, two lower leg 
supports 12 are also provided at seating surface 1, and are 

15 fastened to seating surface 1 by means of mounting devices 
12'. On one hand, lower leg supports 12 are equipped with 
laterally supporting outwardly directed supporting 
surfaces, which enable a sitting position similar to that 
of a horseman. Moreover, supports 12 also include one 

20 footrest each, so that the entire lower body can follow the 
moving seating surface 1, while with the embodiment 
depicted in figure 1 the feet rest on the ground. 

By means of mounting devices 12' supports 12 may also be 
25 adjusted in such a manner that a sitting position similar 
to a lady's sidesaddle or cross-legged with knees 
moderately apart is possible. 

In addition, the seat according to figures 2 and 3 
30 comprises a back support, whose supporting surface 13 may 
be displaced on a concave motion path independently 
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of seating surface 1. For this, the back support is 
immovably secured with respect to base 2 of the seat by 
means of a base 14, and supporting surface 13 may be 
displaced over a guide 15 relative to base 14. As is clear 
5 in particular from figure 4, guide 15 includes a concave 
curved guidebar 17, along which a carriage 16 travels with 
supporting surfaces 13, As may also be understood from this 
figure, the term ""^concave motion path" refers to the 
supporting surface 13 and/or to a body resting on this 

10 supporting surface. A construction as shown in figure 4 may 
also be used as a shoulder, neck, or headrest and/or as a 
pillow. In particular, a combination of head, neck, 
shoulder, and/or back support is conceivable. Here, the 
form of the supporting surface is adapted to the head 

15 movement and/or a body movement and the guidebar is 
suitably supported . 

Accordingly, the supporting surface may be designed 
substantially thicker at the sides in the head region, so 
20 that when the body turns, the head is supported in 
comfortable position ^relative to that shoulder then located 
therebelow. 

Supporting surface 13 of the back support may also be 
25 displaced resiliently along a diagonal guide 15', so that 
if need be the back support or supporting surface 13 can 
follow the movement of the seating surface. 

In addition, the seat according to figures 2 and 3 is 
30 furnished with a supporting lever 18, to which lighting 
fixtures 19 as well as forearm 
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supports 20 are attached. The lighting fixtures are 
positioned in such a manner that a person sitting in this 
seat at a computer workstation (indicated by dotted line) 
is not dazzled. 

5 

Arm supports 20 are conformed as angled half shells and are 
attached resiliently to supporting lever 18 by means of 
suspensions 21. Here, the distance between suspensions 21 
as they are attached to supporting lever 18 is wider than 

10 shoulder width. In this way, supports 2 0 do not get in the 
way when they are not in use. Furthermore, supports 2 0 are 
suspended resiliently, wherein a pressure- and/or speed- 
dependent locking system is provided, so that armrest 2 0 
may be used as a support for rising out of the seat, if it 

15 is loaded suddenly. 

As is shown in figure 2, the person in a resting position 
may rest against supporting surface 13 of the back support, 
and the seating surface may be brought into a neutral 

20 position at the same time. In particular it is possible in 
this rest position to leave the arms in forearm supports 20 
so that they remain in a relaxed position while the person 
is resting. Remaining in the forearm support ensures that 
even circulation of the blood throughout the body is 

25 maintained, particularly preventing the accumulation of too 
much blood in the arms . 

Of course, such resilient arm supports may also be 
positioned resiliently from below or from the rear or the 
30 front, and may also advantageous independently of the other 
characteristics of the seat and/or chair. 
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Here the long suspensions 21 provide a large area, within 
which the arms are supported and freely movable. With this, 
neck tension may be avoided effectively. 

5 The seat may also include a lumbar support and/or a neck 
support, which - optionally - may be securely attached to 
seating surface 1 or may be fashioned independently of this 
seating surface 1. In particular, these may also be 
displaceable along a concave motion path, similarly to the 
10 back support - 

In the seat shown in figure 5, the necessary mechanisms for 
the movement of seating surface 1' are positioned directly 
under the same in a housing 2'' supported on three legs 2'. 

15 Here, seating surface 1' is pivotably mounted on a support 
4' by means of two elastic rings 6' and 6^^ and several 
supporting springs 10'. A corresponding holder of seating 
surface 1' surrounds a support plate 5' at support 4', 
above or below which the elastic rings 6' and/or 6'' are 

20 arranged. In this way, the seat may be raised or displaced 
at its seating surface 1', but the mobility according to 
the invention is preserved. Supporting springs 10' here are 
also used to reset the seating surface in the event of 
unintended rotation of the same. 

25 

Elastic rings 6', 6'' might also be realized by an elastic 
ring or a tube encircling the outer circumferential area. 
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In the embodiment shown in figure 5, the constraining 
movement of seating surface 1' according to the invention 
is assured by a driven cam 11', which rotates around 
support 4' and drives spacers 11'', that rotate on a 
guideway 11''' with the cam 11'. Guide 11''' is shaped in 
such manner that a desired modification of the angle of 
inclination is achieved. 


As is also directly evident from figure 5, a central 
10 supporting base may be used instead of the supports 2', as 
for a known office chair. It is also possible to dispense 
entirely with supports 2' and to arrange the arrangement on 
the ground or on a normal seat. When arranged on the ground 
or on a low stool, this arrangement may serve as an 
15 underlay for standing, particularly during standing 
activities at machines and the like, or also as a 
footstool. In particular it is also possible to combine 
such a footstool with the seats as shown in figures 1 to 3 . 

20 The embodiment shown in figure 5 is also particularly 
suitable for a seat/standing seat combination, in which the 
seating surface is moved from a sitting position into a 
semi-standing position of the user by means of a gas spring 
or similar lifting devices. In the sitting position, a 

25 person may then assTome a position for written work or the 
like, while the semi-standing position is used for 
activities that may also be carried out while standing. The 
semi-standing position may be provided offset from the 
sitting position so that in particular semi-standing is 
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easily possible without obstruction by a footstool or a low 
work-surface . 

By substituting the drive components, particularly guideway 
5 11''', different patterns of motion may be realized in a 
particularly simple way with the configuration according to 
figure 5. Similarly, another kind of drive may also be 
conceivable. In particular, a drive comprising linear 
drives offset against other may be used, such as are used 
10 for example in flight simulators. 

The seats shown in figures 6 to 9 also have a seating 
surface 1'' or 1''', which is displaceable about a center 
of motion- However, this center of motion is shifted 
15 continuously with the movement of seating surface 1'' or 
1''', so that the complex movement is better described in 
general terms. 

While the movement of seating surface 1'' in the embodiment 
20 shown in figures 6 and 7 most closely resembles the 
movement of a saddle on horseback, the movement of seating 
surface l ' ' ' in the embodiment as shown in figures 8 and 9 
is more like the movement of a saddle on an ambler, 

25 Both seats are characterized by a seating surface that is 
constrained to move continuously and cyclically,, wherein 
means are provided that shift a center of motion 
corresponding to the movement of the seating surface. All 
known seats and/or devices according to prior art however 
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have a fixed center of motion, which may be displaced with 
respect to height as necessary by relockable control 
members, whereas the center of motion itself remains in 
place during the rotary motion. 

5 

In addition, both seats include means that force at least 
one point of seating surface 1" or 1"' to move 
continuously and cyclically in at least two directions of 
motion periodically, wherein the number of periods in one 

10 direction of motion is larger than the number of periods in 
the other direction of motion. Preferably, one number of 
periods is exactly twice as large as the number of the 
other period. Thus a rocking or swinging motion may be 
achieved, as is ultimately realized with the exemplary 

15 embodiment' shown in figures 6 to 9 . 

In order to realize this, the embodiment shown in figures 6 
and 7 comprises two rocker arms 30 on base 2'"', each of 
which supports sitting surface 1'' via a ball joint. 

20 Seating surface 1'' is further supported by means of a 
support 31, likewise via a ball joint. Support 31 includes 
a gas pressure spring for height adjustment as well as for 
increasing sitting comfort and is supported in a ball cup 
32 preferably made from nylon or a similar anti-friction 

25 material. 

For improved comfort, the seat further includes additional 
upholstery 33, which is rigidly connected with base 2'*'. 


30 The rocker arms are driven by a Bowden cable 35 passed 
through reels 34, which is constrained to move continuously 
and cyclically by a motor 36, 
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as well as by return motion springs 37. By the cyclic 
raising of the toggle joints, seating surface 1" is 
shifted on the one hand at a certain frequency from right 
to left, wherein the exact position of seating surface 1" 

5 is determined by the geometry of rocker arms 30 and support 
31. At the same time, as is directly evident, seating 
' surface 1" is also displaced with double frequency 
backwards and forwards respectively up and down. In this 
way a rocking motion results similar to that of the saddle 

10 on a horse, which has an extremely calming, even 
therapeutic effect. 

Of course other joints, such as for example toggle joints 
with sufficient play, or sufficiently rigid springs may be 
used instead of the ball and socket joints. 


15 


20 


25 


30 


In contrast, the construction of the embodiment shown in 
figures 8 and 9 includes two rigidly connected ball bearing 
disks 41, which are arranged eccentrically and at an angle 
of inclination and are located underneath seating surface 
1"' so as to support it. Ball bearing disks 41 are driven 
in rotary manner by a drive 42 and are mounted on a shaft 
43. In addition, seating surface 1"' is secured against 
inadvertent tipping by a guide, which is not shown. 

By the rotation of ball bearing disks 41, seating surface 
1''' is stimulated into a rocking movement, which resembles 
for instance the motion of a saddle on an ambler. Here, 
seating surface 1''' moves from one side to the other with 
every half revolution of ball bearing disks 41 
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as shown in figure 9. At the same time, seating surface 
1'*' wobbles during this movement because of the twisted 
position created by the eccentricity of ball bearing disks 
41, as is shown particularly in Fig. 8, This wobbling 
5 motion shows the double frequency of the lateral motion. 

Instead of the mechanical arrangements shown, other drive 
units may also be used. Particularly means that displace 
the center of motion depending on the movement of the 

10 seating surface, or means that force at least one point of 
seating surface 1'' or 1''^ to move continuously and 
cyclically in at least two directions of motion 
periodically, may further include control devices such as 
electrical or electronic controls, and corresponding driven 

15 actuators or other driving means for the seating surface 
and its angle of inclination. 

The embodiment shown in figures 10 to 12 corresponds 
essentially with that shown in figures 6 and 7, Here too, a 
20 seat is provided with a seating surface 1'' that is tilted 
slightly forward and executes a movement, which essentially 
resembles a riding movement. This movement may be assured 
by an arrangement corresponding to an arrangement according 
to figures 6 and 7. 

25 

In addition, this seat comprises a recess 50, in which a 
leg-rest/footrest 51 is stored. The leg-rest/f ootrest 
includes at least one upper support surface 52 for 
supporting one 
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or both lower legs, and at least one lower support surface 
53 as a footrest, as is shown particularly in figure 12. 
With this specific embodiment, a lower and an upper support 
surface 53, 52 is provided for each leg. As is shown in the 
5 present embodiment, the upper support surface 52 may be 
positioned, at least in part, at an angle relative to lower 
support surface 53. 

As is shown particularly in figures 10 and 12 leg- 
10 rest/footrest 51 includes a mirror plane 55' (shown in Fig. 
10). In this mirror plane 55' leg-rest/f ootrest 51 is 
movable relative to seat base 2"' and seating surface 1", 
and - if desired - may be locked at an angled position (see 
figure 12) . This may be effected for example by a rod that 
15 is arranged inside leg-rest/f ootrest 51, and which is 
positioned on the ground and on which the actual leg- 
rest/f ootrest 51 is lockably mounted. However, other 
mounting plates and guides are also conceivable for leg- 
rest/ footrest 51. If required, means to move leg- 
20 rest/footrest 51 in another direction may also be provided. 


As may be seen, only one leg-rest/f ootrest 51 is provided 
with this seat, and it is suitable for both legs. However a 
leg-rest/footrest may also be provided, which supports only 
25 one leg and/or one foot. This may be for example a leg 
support in a vehicle, which supports only the leg of the 
accelerator foot. 
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10 


This support then contacts the leg appropriately from the 
outside . 

In this embodiment, leg-rest/f ootrest 51 is connected to 
the seat by connecting means 54, which enable leg- 
rest/footrest 51 to be folded into or out of recess 50. On 
the other hand it is also conceivable that leg- 
rest/footrest 51 may be arranged separately from the seat. 
Similarly, connecting means 54 may permit another type of 
relative motion between leg-rest/f ootrest and the rest of 
the seat, such as displacement or the like. 


In order to facilitate folding out leg-rest/footrest 51 a 
handle 55 is provided on the underside thereof, as is shown 
15 in figure 10. 

The seat shown in figures 13 to 16 is also essentially the 
same as the seat shown in figures 6 and 7. However, in the 
seat depicted in figures 13 to 16, a back support 13 is 

20 provided that is displaceable along a concave guideway 15. 
Guideway 15 is fastened to support levers 56, which are 
connected to base 2''* at a cantilever 57 of base 2''' via 
an articulated joint 58. Optionally, means for locking the 
back support and/or stops may be provided, which limit its 

25 movement. In addition, back support 13 may also be arranged 
to pivot about a center of motion provided on a level with 
guide 15. Naturally, such an arrangement of the back 
support is also advantageous independently of the other 
characteristics of the seat. 
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Further, spring levers 59 are provided at the upper ends of 
support levers 56, to which upper arm supports 61 and lower 
arm supports 60 are attached. Spring levers 59 are 
displaceable together with back support 13 between a 
5 writing position (see figures 13 and 14) and a rest 
position (see figures 15 and 16) . 

in the writing position, back support 13 is tilted forward 
and supports the back only slightly, wherein by the U- 

10 shaped movement the buttocks of a sitting person are moved 
somewhat forward during a lateral movement, so that 
specifically strain of the back area due to the relative 
motion between back and back support 13 would be avoided 
even if back support 13 were rigidly arranged, as for 

15 example in a motor vehicle. However because of the concave 
motion path of the back support this has no effect with 
this seat. 

In addition, spring levers 59 are outwardly curved in the 
20 writing position and surround the arms and the arm supports 
60 from the outside. Because of the suspension, the person 
may still move the arms to different positions without 
leaving the arm supports, so that the supporting function 
is maintained. 

In the rest position, the spring levers 59 are rotated 
about a center of motion on upper supporting levers 56 and 
are supported thereon. As a result, the spring travel is 
shortened, so that the arm supports 60 are supported more 
30 rigidly. In this way they can be used as supports for 
standing up. 


25 


- 28 - 

Moreover, arm supports 60 are then located in a position 
for use, and a person may recline comfortably and relaxed. 
Of course, such a separate arrangement of arm supports 60 
may be advantageous independently of seating surface 1'' 
5 and back support 13. This also applies in particular to the 
centers of motion provided above the shoulders of a sitting 
person and to the arrangement of arm supports 60 with a 
defined range of movement in a writing position. 

10 On this seat, a headrest may also be provided. It is 
preferably not directly connected to the back support, but 
separately fastened to the seat in an appropriate way. 
Likewise lateral supports may also be provided that support 
under the armpits, and/or a stomach-/or a lumbar support 

15 and/or a chin and/or neck-support. The stomach support 
and/or lumbar support may be implemented displaceably with 
a concave path of motion similarly to the backrest. 


